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ABSTRACT 


Coronavirus disease has a wide range of symptoms, from asymptomatic 
infection to critical illness, which may even lead to death. Fatigue is the most 
prevalent symptom in COVID patients during and after the acute phase of the 
disease. Fatigue in COVID patients still with unknown etiology. This cross- 
sectional study used data from KSMC hospital records and direct interviews 
with patients affected by chronic fatigue following confirmed COVID. Data 
were analyzed using SPSS V24 and multiple regression analysis. Pearson 
correlation, chi square test were used in the analysis process. Our results 
found that vaccination status is strongly affecting chalder fatigue scale; also 
age, comorbidities and COVID severity affect the scale. Comorbidity was 
found to be high in older participants; also higher comorbidities associated 
with increased disease severity. 


Keywords: Coronavirus disease, chronic fatigue, etiology, COVID patients 


1. INTRODUCTION 


SARS-CoV 2 virus is a cause of serious pandemic which was first originated in 
China, causing a disease of respiratory tract, coronavirus disease can range 
through a wide diversity of symptom from mild disease or even unrecognized 
infection which is only detected by laboratory investigations without apparent 
symptoms to severe infection which may need hospital admission, ICU 
admission, mechanical ventilation, or even lead to death. Most countries in the 
world were affected by the virus including 190 countries. 

Recently it has been known that COVID may be followed with symptoms 
even after the recovery from the acute phase (Nehme et al., 2021). Post-acute 
phase symptoms of COVID can persist for a long period ranging from days to 
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months (Malik et al., 2022). “Long haulers” is a term which has been used to describe those patients who experienced these long 
term symptoms, it’s sometimes called “long COVID” or “Post-acute COVID”. According to the National Institute for Health and 
Care Excellence (NICE) guidelines on long COVID, long COVID is defined as the onset of symptoms during or after an infection 
consistent with COVID-19 that lasts for more than 4 weeks. When symptoms persist beyond 12 weeks after infection and cannot be 
attributed to another cause, NICE advises using the term post-COVID syndrome (Sivan and Taylor, 2022). 

Fatigue, dyspnea, depression, arthralgia, headache, and sleeplessness were the most commonly reported symptoms, 
respectively (Malik et al., 2022). Chronic fatigue is a major problem for those who suffer from neurological diseases. Significant 
efforts have been made to understand the pathogenic mechanisms of weariness; yet, only a small amount of knowledge exists at the 
present time. For one thing, it's not always easy to pinpoint exactly what's going wrong and bringing on feelings of exhaustion. 
Possible causes of weariness include shifts in neurotransmitter levels, inflammation, psychiatric diseases, psychosocial strain, 
cognitive dysfunction, and metabolism abnormality (Rudroff et al., 2020). Reduced physical or mental performance after recovering 
from COVID-19 is characterized by a combination of variables, including alterations in central, psychological, and periphery 
(Rudroff et al., 2020). In this study, we assessed chronic fatigue in patients who were tested positive for COVID 19 at KSMC. Also, 
we correlated fatigue severity with COVID severity, comorbidities, and other demographic characteristics. 


2. METHOD 


From hospital records data, patients who were tested positive for COVID 19 RT-PCR in KSMC during the period from (1 Jan to 1 
May 2021) whether they were admitted or not, were included in the study. Only patients with chronic fatigue of more than 6 
months (National Academies Press, 2015) and who agreed to participate were included in the study. Data was collected in the 
period from (1 Aug to 15 Sep 2022) first from patients files in KSMC, the by direct interview or with voice call to assess patients 
fatigue status using Arabic-translated version of chalder fatigue scale (Chalder et al., 1993). The scale has convergent validity (Pace 
et al., 2013) and good internal consistency (Cella & Chalder. 2010). Likert scale from 0 to 3 was used with a range of total score from 
0 to 33, only patients with chronic fatigue were included in the study (more than 6 months of fatigue after COVID 19 infection). 

Comorbidity was assessed using charlson comorbidity index (Katz et al., 1996) which contains 18 physician-diagnosed diseases 
and categorized as (0, 1, = 2). The severity of coronavirus disease was assessed using CDC guidelines for classifying COVID 
severity (National Institutes of Health, 2022). The range of disease spectrum from asymptomatic infection to critical illness 
depending on symptoms; (cough, fever, malaise, sore throat, vomiting, nausea, loss of smell or taste and diarrhea), SpO2, 
PaO2/FiO2 ratio, respiratory rate, lung infiltrate, respiratory failure and multiple organ failure. SPSS V24 was used for data analysis; 
frequency and percent analysis were performed on categorical variables, while descriptive statistics were performed for continuous 
variables. Multiple regression analysis was done to show the impact of (age, COVID severity, comorbidity, and vaccination status) 
on a chalder fatigue scale. To assess the correlation of disease severity with demographic variables and comorbidities Pearson 
correlation was used. Also, we used chi-square with fisher exact test to assess the relation of categorized age with categorized 
comorbidities. 

The KSMC review board granted ethical approval and waivers of permission with the reference number (H1R1-23-Aug22-01). 
First the consent has been taken from KSMC to give the permission for data collection from patient's files. All data was collected 
and stored in optimum level of confidentiality, and no one had access to data only research authors and statisticians will do. 
Informed verbal consent was taken from the participants and we told them about the research process and no direct benefits they 
will get from this study, everyone who refused to participate was excluded. 


3. RESULTS 


289 subjects participated in this cross sectional study, the mean age is 45.5 with the majority of females 61%. Illiterate participants 
comprise little of the study sample (only 7%). While participants with a university degree are 52.9%. Regarding immunization 
status, 35% were fully vaccinated before development of Coronavirus disease, while 15% were not vaccinated (Table 1). 


Table 1 Characteristics of participants (n = 289). N (%) 


Age, mean (the range) 45.5 (18 — 79.9) 
Gender, female 178 (61) 
Educational level 

Illiterate 21 (7) 

Primary school 41 (14.1) 
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Secondary school 74 (25.6) 
University 153 (52.9) 
Immunization 

Fully vaccinated 102 (35) 


Received second dose of the Pfizer | 86 (30) 
or Moderna or single dose of a 
Johnson & Johnson vaccine less 
than two weeks ago 

Received first dose of Moderna or | 56 (19) 


Pfizer 

Not vaccinated 45 (15) 
Comorbidity 

0 148 (51) 
1 68 (23) 
22 73 (25) 
Lung disease 38 (13) 
Cardiovascular disease 46 (16) 


According to group analysis we categorized age into 4 groups (18-30, 31-40, 41-50, more than 50) then the mean of Chalder 
fatigue scale was calculated for each group as follows (13.5, 16.7, 21.9, 27.5) respectively. Classification of COVID severity according 
to CDC guidelines ranging from asymptomatic infection to critical illness depending on symptoms and other parameters was 
shown on table 2 & figure 1. 


Table 2 Classification of COVID severity 


COVID severity Frequency (%) 
Mild illness 95 (33) 
Moderate illness 94 (32) 
Severe illness 73 (25) 
Critical illness 37 (13) 


COVID severity classification according to CDC guidelines 


- we 


Mild illness Moderate illness Severe illness Critical illness 


Figure 1 COVID severity 


Multiple regression analysis was performed to see the impact of various factors including demographic variables and 
comorbidity on the chalder fatigue score. Significant results were detected with age, vaccination status, COVID severity and 
comorbidity (P correlation, 0.451, 0.623, 0.341, 0.523) respectively. The independent variables were tested for multicollinearity 
assumptions and all VIF was greater than 1.0. Normal probability plot was performed for chalder fatigue scale, and according to the 
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figure the variable follows a normal distribution manner, figure (2). The model which includes (age, vaccination status, COVID 
severity and comorbidity) show 52% of the variance in chalder fatigue scale (R = 0.523). The most independent variable which 
affects the scale is the vaccination status (beta = .412 p value 0.001) followed by comorbidity, age and COVID severity (Beta = .214, 
.186, .021) respectively (Table 3). 


Table 3 Multiple regressions 


USD SD . Collinearity Statistics 
B Std. Error Beta S18: VIF 

Age .003 .037 .186 041 1.028 

Vaccination status 1.264 .785 412 .003 1.054 

COVID severity 2.792 .795 021 450 1.129 

Comorbidity .770 575 214 .023 1.116 


a. Dependent Variable: Chalder fatigue scale 
b. Abbreviations: B; regression coefficient, USD; Unstandardized Coefficients SD; Standardized Coefficients, CI; Confidence 
Interval, VIF; variance inflation factor. 


Normal P-P Plot of Chalder fatigue score 


Expected Cum Prob 


0.0 02 04 06 08 1.0 
Observed Cum Prob 


Figure 2 Pearson correlation 


Pearson correlation was used to assess the correlation between disease severity and other demographic variables. Gender 
doesn’t show significant relation with disease severity, while age was positively associated with COVID severity (P correlation .578, 
P value .014) 


Classified comorbidity was correlated with demographic variables and disease severity according to CDC classification 
guidelines, using chi squire and fisher exact test (Table 4). 
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Table 4 Cross-tabs for charlson comorbidity index (classified) 


Comorbidity 
Age groups 0 comorbidity | 1 comorbidity 2 and more comorbidity N_ | P value 
N (%) N (%) (6) 
18-30 years 67 (79) 24 (24) 6 (7) 
31-40 years 31 (67) 10 (21) 5 (12) aot 
41-50 years 36 (60) 13 (21) 11 (22) 
51 years and above 14 (23) 21 (35) 24 (68) 


4. DISCUSSION 


Fatigue was recorded as a common persistent symptom in patients who were COVID 19 positive; it may occur in association with 
other COVID symptoms during the acute phase of disease or after recovery. Bio-psychological nature of disease is expected to be an 
origin for post-COVID-19 chronic fatigue (Weingartner and Stengel, 2021). Also, it can be caused by other factors such as physical or 
biological dysfunction. Cytokines which are released by the Coronavirus, affect psychological mechanisms and so it may cause 
fatigue. Graham et al., (2021) cohort study highlighted that autoimmune disorders play a role in the pathophysiology of fatigue in 
COVID 19 patients. Feeling of hopelessness, avoidance behavior in addition to financial problems as a result from unemployment, 
all these might be factors which contribute to post COVID 19 fatigue (Weingartner and Stengel, 2021). Finally, Townsend et al., 
(2021) excluded significant dystonia in patients with post-COVID-19 chronic fatigue. 

Our study concluded that the fatigue scale was higher in older patients with post-COVID chronic fatigue syndrome. According 
to a systematic review study conducted in 2021, age and multiple comorbidities were regarded as factors affecting severity of post- 
COVID-19 fatigue (Cabrera et al., 2021). Our study also found that, severity of COVID during the acute phase has an influence on 
severity of post COVID-19 chronic fatigue. This goes in the same direction with Cabrera et al., (2021) study. 

According to multiple regression analysis results, vaccination is the most independent variable affecting the scale, with non- 
vaccinated participants having the highest score on the chalder fatigue scale if compared to known vaccinated. According to a study 
conducted in China by Li et al., (2022), vaccination is associated with a lower risk of developing pneumonia from COVID 19. 
Another case control study conducted in the United States concluded that full vaccination significantly decreased the risk of 
hospitalization from COVID 19 (Brown et al., 2021). Booster shots are necessary to maintain protection against SARS-CoV-2 because 
humoral immunity produced by the vaccination gradually wanes over time. Researchers have looked into how different factors, 
including vaccination, prior SARS-CoV-2 infection, and a combination of the two, affect humoral immunity against novel SARS- 
CoV-2 strains. Over time, the protective effects of boosters and previous infections wore off, making reinfection more likely, 
particularly during Omicron predominance. Serious COVID-19 symptoms, such as hospitalization or death, were still mitigated by 
humoral immunity (Lin et al., 2022). 

Classification of disease severity using frequency analysis highlighted that the most prominent group in disease severity 
classification was the moderate illness group 28% of participants. According to chi square results, 68% of participants in the older 
age group (51 and above) have 2 or more comorbidities, according to charlson comorbidity index. In general, the prevalence of 
chronic diseases increases with age. By the age of 75-79, the odds of having two or more major conditions rise to 60%; by the age of 
85-89, that number rises to almost 75% (Day, 2017). 


5. CONCLUSION 


We concluded that fatigue in COVID patients is affected by vaccination status, disease severity, age and comorbidities. Additionally 
studies in the same topic are required because fatigue is a problem of high impact on quality of life it also affects community 
integration and participation of affected individuals. 


Author’s contribution 

Research idea - Faheem Mohammed alanazi Alanoud abdullah alqawili, Fahad Mohammed Algharbi, Hala Khamis Alghamdi, 
Hamad Bandar Alotaibi 

Proposal writing - Faheem Mohammed alanazi, Fahad Mohammed Algharbi, Hala Khamis Alghamdi, Hamad Bandar Alotaibi 
Questionnaire preparation - Faheem Mohammed alanazi, Hala Khamis Alghamdi, Hamad Bandar Alotaibi, Hamoud Shaya Alotaibi, 
Majed Maseer Almutairi 


Medical Science, 26, ms448e2535 (2022) 5 of 7 


MEDICAL SCIENCE | ANALYSIS ARTICLE 


Data collection - Faheem Mohammed alanazi, Majed Maseer Almutairi, Rawan Hamdan Aljehani, Sarah Abdulhadi Algallaf, Saud 
Abdullah Alhasoun 

Data entering and analysis - Faheem Mohammed alanazi, Majed Maseer Almutairi, Rawan Hamdan Aljehani, Sarah Abdulhadi 
Algallaf, Saud Abdullah Alhasoun 

Result writing - Faheem Mohammed alanazi, Rawan Hamdan Aljehani, Sarah Abdulhadi Algallaf, Saud Abdullah Alhasoun, Fahad 
Mohammed Algharbi, Hala Khamis Alghamdi, Hamad Bandar Alotaibi 

Discussion writing - Faheem Mohammed alanazi, Hamoud Shaya Alotaibi, Majed Maseer Almutairi9, Rawan Hamdan Aljehani, 
Sarah Abdulhadi Algallaf, Saud Abdullah Alhasoun 

Preparing reference style - Faheem Mohammed alanazi, Hamoud Shaya Alotaibi, Majed Maseer Almutairi, Rawan Hamdan Aljehani, 
Sarah Abdulhadi Algallaf, Saud Abdullah Alhasoun 

Searching for appropriate journal - Hamoud Shaya Alotaibi, Majed Maseer Almutairi, Rawan Hamdan Aljehani, Sarah Abdulhadi 
Algallaf, Saud Abdullah Alhasoun 

Final report editing - Faheem Mohammed alanazi, Majed Maseer Almutairi, Rawan Hamdan Aljehani, Sarah Abdulhadi Algallaf 


Financial connections 

All writers have declared that they have no financial connections to any organizations that might be interested in the work that has 
been submitted, either right now or in the past. Each author has further affirmed that "they have no additional affiliations or 
activities that could be viewed as having influenced the work that has been submitted. 


Funding 
This study has not received any external funding. 


Conflict of interest 
The authors declare that there is no conflict of interests. 


Data and materials availability 
All data associated with this study are present in the paper. 


REFERENCES AND NOTES 

1. Cabrera Martimbianco AL, Pacheco RL, Bagattini AM, Riera cognitive dysfunction in non-hospitalized Covid-19 "long 
R. Frequency, signs and symptoms, and criteria adopted for haulers". Ann Clin Transl Neurol 2021; 8(5):1073-1085. doi: 
long COVID-19. Int J Clin Pract 2021; 75(10):e14357. doi: 10.1002/acn3.51350. 

10.1111 /ijep.14357. 7. Katz JN, Chang LC, Sangha O, Fossel AH, Bates DW. Can 

2. Cella M, Chalder T. Measuring fatigue in clinical and comorbidity be measured by questionnaire rather than 
community settings. J Psychosom Res 2010; 69(1):17-22. doi: medical record review? Med Care 1996; 34:73-84. 
10.1016/j.jpsychores.2009.10.007. 8. Li M, Liu Q, Wu D, Tang L, Wang X, Yan T, An Z, Yin Z, 

3. Chalder T, Berelowitz G, Pawlikowska T, Watts L, Wessely Gao GF, Wang F, Zheng H. Association of COVID-19 
S, Wright D, Wallace E. Development of a fatigue scale. J Vaccination and Clinical Severity of Patients Infected with 
Psychosom Res 1993; 37(2):147-153. doi: 10.1016/0022-3999 Delta or Omicron Variants. China CDC Wkly 2022; 
(93)90081. 8;4(14):293-297. doi: 10.46234/ccdcew2022.074. 

4. Committee on the Diagnostic Criteria for Myalgic 9. Lin DY, Gu Y, Xu Y, Wheeler B, Young H, Sunny SK, Moore 
Encephalomyelitis/Chronic Fatigue Syndrome; Board on the Z, Zeng D. Association of Primary and Booster Vaccination 
Health of Select Populations; Institute of Medicine. Beyond and Prior Infection with SARS-CoV-2 Infection and Severe 
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: COVID-19 Outcomes. JAMA 2022; doi: 10.1001/jama.2022.1 
Redefining an Illness. Washington (DC): National 7876. 

Academies Press (US) 2015; PMID: 25695122. 10. Malik P, Patel K, Pinto C, Jaiswal R, Tirupathi R, Pillai 

5. Day DR. Comorbidities in older people. GPonline 2017; S. Post-acute COVID-19 syndrome (PCS) and health-related 
Retrieved October 3, 2022, from https://www.gponline.com quality of life (HRQoL)-a systematic review and meta- 
/comorbidities-older-people/elderly-care/article/1440520. analysis. J Med Virol 2022; 94:253-62. doi: 10.1002/jmv.2730 

6. Graham EL, Clark JR, Orban ZS, Lim PH, Szymanski AL, 9. 

Taylor C, DiBiase RM, Jia DT, Balabanov R, Ho SU, Batra A, 11. Nehme M, Braillard O, Chappuis F, Courvoisier DS, 
Liotta EM, Koralnik JJ. Persistent neurologic symptoms and Guessous IT. Covicare study, prevalence of symptoms more 


Medical Science, 26, ms448e2535 (2022) 6 of 7 


MEDICAL SCIENCE | ANALYSIS ARTICLE 


than seven months after diagnosis of symptomatic COVID- 
19 in an outpatient setting. Ann Intern Med 2021; 174:1252- 
160. doi: 10.7326/M21-0878. 

12. Pace F, Cascio VL, Civilleri A, Guzzo G, Foddai E, 
Veldhoven MJ. The Need for Recovery scale: Adaptation to 
the Italian context. Eur Rev Soc Psychol 2013; 63(4):243-249. 
doi: 10.1016/j.erap.2013.05.001. 

13. Rudroff T, Fietsam AC, Deters JR, Bryant AD, Kamholz 
J. Post-COVID-19 fatigue: potential contributing 
factors. Brain Sci 2020; doi: 10:1012.10.3390/brainsci1012101 
2 

14.Sivan M, Taylor 5S, NICE. Guideline on _ long 
covid. BMJ 2020; 371:m4938. doi: 10.1136/bmj.m4938. 

15. Tenforde MW, Self WH, Adams K, Gaglani M, Ginde AA, 
McNeal T, Ghamande S, Douin DJ, Talbot HK, Casey JD, 
Mohr NM, Zepeski A, Shapiro NI, Gibbs KW, Files DC, 
Hager DN, Shehu A, Prekker ME, Erickson HL, Exline MC, 
Gong MN, Mohamed A, Henning DJ, Steingrub JS, Peltan 
ID, Brown SM, Martin ET, Monto AS, Khan A, Hough CL, 
Busse LW, Ten Lohuis CC, Duggal A, Wilson JG, Gordon 
AJ, Qadir N, Chang SY, Mallow C, Rivas C, Babcock HM, 
Kwon JH, Halasa N, Chappell JD, Lauring AS, Grijalva CG, 
Rice TW, Jones ID, Stubblefield WB, Baughman A, Womack 
KN, Rhoads JP, Lindsell CJ, Hart KW, Zhu Y, Olson SM, 
Kobayashi M, Verani JR, Patel MM. Influenza and Other 
Viruses in the Acutely Ill (IVY) Network. Association 
between mRNA Vaccination and COVID-19 Hospitalization 
and Disease Severity. JAMA 2021; 23:326(20):2043-2054. doi: 
10.1001/jama.2021.19499. 

16. Townsend L, Moloney D, Finucane C, McCarthy K, Bergin 
C, Bannan C, Kenny RA. Fatigue following COVID-19 
infection is not associated with autonomic dysfunction. 
PLoS One 2021; 25:16(2):e0247280. doi: 10.1371/journal.pone 
0247280. 

17. U.S. Department of Health and Human Services (internet). 
Clinical spectrum. NIH 2022; Retrieved October 3, 2022, 
available at: https://www.covid19treatmentguidelines.nih.g 
ov/overview/clinical-spectrum/ 

18. Weingartner AL, Stengel A. Fatigue bei Long COVID. 
Psychother Psychosom Med Psychol 2021; 71(12):515-527. 
doi: 10.1055/a-1544-8349. 


Medical Science, 26, ms448e2535 (2022) 7 of 7 


